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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an antiferroelectric liquid 
crystal display with which the lower electric power consumption 
than heretofore is possible. 

SOLUTION: This liquid crystal display is constituted by arranging 
two sheets of transparent substrates 20a, 20b formed with 
transparent electrodes 21 on their main surfaces in such a manner 
that the respective main surfaces face each other apart a specified 
spacing and inserting an antiferroelectric liquid crystal material 23 
into the spacing. The electric resistance value of the 
antiferroelectric liquid crystal compsn. 23 is specified to >1010^7cm 
to suppress the current flowing through the liquid crystal layer at 
the time of impressing the holding DC voltage in the low side 
voltage (the voltage impressed on scanning electrodes) of multiplex 
driving. 
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<0 7kf>'ir«iaSrife1--i:tcj: iJJgffiL*., 

[0 0 3 1 ] =7\i'y^ 

n *tj 1 . 6 // mcOPJ^,* 

^-i>XS^*)'ki:>-t. ffyl 0 '('yf-<D^-t)Vi^fZo -«0 
^-b;K73ftiajS«i, ^aco:^«T=ffo>Co *LT, «tlE 
* -5. R5iE-mi±?SB®Bia^t) * * tx-Pix T 
c J0L±cDiajgtcsniaLr, 'f-ti-r^tajiB^-fe^voPB^RKtc 
^«L, 4otD?K^.'<i;w*#7to 
[0 0 3 2] :zith<om^e^^^-)i'(ommizm-r^m^m. 

5 X 1 0 9 n c m<0 <> (Oiiify 1 . 4 7 7 h , K34 

8 X 1 09 n C m<0 

t<7{ii^i. 2 77 h, 

1 . 2 X 1 0 ion c m<0 t <^J±450 . 677 
h. i oio 

n c m<O<>(7Ji^t)0 . b’? y hx^^fzo ZZff)^ma>' 
h. S54^mtt?SB^Biaffi^<7«^ffitn;<i* 1 Oloncm 

m*Sr:*cS <fiMT§-&ii::)5**3;{i'ofCo 
[0 0 3 3] (*Jfe^aJ2) t-r. 2l^<r>'J-9'y'{ ^iS 
7;*.*«<0±ffi*T>5^-3- h L, 

!®«0SDXt7‘cI TO (IS^iDSe^k^ >v7A) 

^-<7±tcBB|6]^*Jg^U/^o CiT, ErfillKJiJ'J. 
T<7®i9Bi§^8[Srfflv>Tr&*no;^ kT-^--ftTiP$:4*4t) 0 . 

0 5 //mi:**S^»c3]^®;LfCo *'7T5 KWIfi: LT 

D>- rJ' l''/-;HC^»L/c*<Oo 

LTC05BK-fcr;l^D-7,Kil*i^®?Ji 

*^AL, (NM 

P) xmm^-^^0. 1 J; -pr^f^L/ctcO., 

N M P Trf&f? $ ix /: ' V? 7 / '* V S?S S' ^ A 

L, Cii.=&NMPr*®j3i^:6S0. 1 *S%(::=fc'& J: 7 ^ 
$iLfz'b(Do tfz.it&tLX. BMit^m SE-4 

1 1 0 mSi^) <74^7 4” 5 KBBIS]^, #7 e^-;l-T 
;W3-;V (PVA) Kfe®fiS;L7t:o 

[0 0 3 4] mMR(o^mtzB£!^m<omwmmm:^irmm 

Lfztz^b. 4?7>'N'7V'f>ffi?JK;!i*lt4 0 d y n/cm, 
jK 7 6 0 d y n/cm, 

50dyn/cm, 7-'fD>— 6 4 6 d y 

n/cm, SE-4 11 01K**ifi^3 Odyn/cm, P 
VAJK;i*4t)3 5 d y n/c mT*o*o 4 7tiliS«ffi3R 
* <7 Wffi iiff-^fzT!)^. * CO A/J' «* •I®16] c fz o 

[0 0 3 5] Ate, :itiC5<OgB[fi]|jiS'*i-2.»«Sr®in 
<0AST7 E'V^^JQiSL, — J-[<Oft«cOiffi*7kr>i^' 
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^1. 6//m<0P^gg 
1 0 •4’ Vf-<0^-b;wSr#/co i 
M^<o:}5^\zx-:>tzo -?-lt, ®r 
l2R5^^S1±iSB^Bia®® (M*Effi4k^ ($^) S : C S 

- 2 0 0 0 (®d'?i^) ) ^rT cJ^J.±<OiaffilciJDzaL, tir 

450WSE 

[oJirV'L, > h 7;^. Hix J^T 

(Oii^X-^-otzo SE-4 110JK, 

iO»3ei6]<Oifj— ttti7F+^T% -f-ix-r 10 
tlff)=i> h 7 A Hi|^2 0 tl^2 5Xi,ofzo 
•4-4’d>- 6K, 5BS^-b;i/D-AK, 
*K«rfflV'fc?gB^>''?^lVT*l4, :0J*00e(6]«Oi&— StCg 
ix. -e-ix-?ix<^n > h 7 A M41--<rf^6 0 J^l.±T**o 
fZo 

10 0 3 6] mmms) t-r. 2a<ov-4^7^4.** 

7;^*«co±ffi=£-T>^-rj- h L. -Jaz. mm^rntz 

mmmiiLfz I TO (ii^ioK'fk^’ A) 

‘t<0±tzmf^mirm^LfZo ^ E|b]KJ4*' 

'J 'J ;i'- h -r -f ;w;‘P V K> 20 

LTiKj 1 L/C t) 0?r ;x e 

f--xm^Lrmmtrmss:L. 
mB^mizm^<oyi^>i^ieimim-tz:ttz^ ijm&l 

fZo 

[0 0 3 7] C:<D— 9 

4 d 1 . 6 // m<0HKSS:«-3-C 

1 0 'O-^tO^-kJUimzo Zco^-kJl' 
a»l<o:^iST*=}To/:o *iFlfiR5t^mi4?gB®B 
(S*5rft4k^ (») S8;CS-2000 (ffiD°B 
^) ) =S:T cm±<7)iaSi::iJniaL, «(IfBrBW.U^«L-C 30 

fgi:** J: d, miEentD¥-SSrieB®a^<^'iW::^»t/:o 
[0 0 3 8] 

m 3 tzm-f-iiiBizLfzo Z.ZX. :i - 4 
4 a=t^2 5V> 7 V, V -k y hW.^ 

6 i:^3V(ZLfZo mS*''0 V 

iz&cm^n/zo 

[0 0 3 9] (mt&m4) 2tJc<04r7X*«<0±®»C I 40 

TOR (mmomit'Or'C ’pM.m) 

-^o±tc--K 

'J 'J ;i^- b 'J ;n;'o <j k> 

L/cft) 1 L. 

#Cj'iX/;MR«r^j®L-CiE[6]R«r®fiS;L, i<0El6]R«- 
iS^<7?:^feT7 L* > L/Co 

[0 0 4 0] i</>— yyc'y^ 

:^ffi]/)4— g:-r*i^U4d-|SJ$-a-x Itll. 6/im<D®PgSr 
ftJl 0 -f H 4 

l4CO^-t;K73Sj®^-S^-f3p®2WEi'C** I9x H1U43V' 50 
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Tx 7 I4±<l9^fi<0;^ h 7 ^ I T 02??mSx 8 14 
A h7-[ T02^ag7ra^OFB^PS X 

914T®»«<0A h7^ -/ttl TOS?gmSx 1014 A 
h7 4’-:7'«I TOS^l;g9rBl<OFa1R| xh 

*0 C:^T*x A h7-f ^4^1 TOS??mgli4fe1f-r*4 
-?-«0<il®1cC3di7S*J^®^ixTV'^o 
[0 0 4 1] ^Itx 1»ISK5^SIS14iKB^Bmfi£® 
riik^ («fe) ia;cs-2000 (m&^) ) Sr T c J-Ji 
iOiSeicSniaLx t51BF^Bitc5E«LTieBV?^iV'Sr4# 
fzo d'-Px ®^<0:frSt:-4i3t®Srg[}S[S/'';T-;K7)Pffl9c 
^itx $P>i:;x ■7;i/f-yp^^A|gi|j3!i*pJi|i;^r* 4 7x 
SSePiD^S s- iSB^B/^r^x ;nc^»t 

[0 0 4 2] 

*tx tj£5R«Di8[B^^'*^A' (A h7'<7'4^cl T0S?^lg® 

) UJt-< 

Tx 16®S^<0^<0g§li/>*4&S1ca:iF^4xTV'/:o 
[0 0 4 3] (HJfe®5) 2tfc<23 4f7 
TOR (ig^jDK'fk'4 -^AR) h7^ 

7'4^co^§gm®^&m5t®Rss-$irc®ES;Lx -e-<o±tc4? 

V T^' ’1 ;i^— h 'J ;i^:®J3iSry — -r ;wvf n >j K7 
IC^»L/:*?J 1 £ft%co«ffi^lS=&;^ e-f --C^^ Lx 
»t>4t/c^Rr^^»LrB£®R^?K®Lx iOElSlRSr 
jg4no:^feT‘7kr>^>''ii!!iSSr l/co 
[ 0 0 4 4] ^JcICx Z<D—M^X-^<O^Wir> 

mi 0 ®5. 

i4c:co^-fe;K73«BS;Sr^-r¥®iS4a®’C* ») X ®ic43V' 
Tx 1 1 !4±®*«<0A h7'f ^4^1 TO^^gmSx 1 
2 14A h7^T’4^ci Tos^sffii 1 ®<o^n 

®) X 1 314T®$«[OA h5^-/4^I T0S?gm®x 

1 4 14;*. h 7 -fr/rK I T 02?^®® 1 3 ®<OKPS (»« 
«®) X 1 5 14^ h 7^ -/4^I TOS^mei 1,13 
<0®#m®gBx 15a !4®*«®gB 1 5 U451t*^ffi*t 
n'fZimUXt>i>^i>o 

[0 0 4 5] >Xiz. fflfeS3i^mtt®B®BMfi!o!fe 

(») ^:cs-2ooo ms,^) ) Sr t c m 

±oiajg 1C jjDia L X itriE® fig ic3t« l r ^b^b*'* ^ Sr it 

tzo /»'-=>, 

R14x :^^»Cx -v;U'f-7'L^' ;*.|E16/i*^tgL 4 0 X 

®EeniD#e Sr iS[B^B-''«rTx ;HC|S:{4 Tte 
[0 0 4 6] 

(A h 7 'f I TOS^S@ 
^OE^mSSBIcm^^tiR-^tiSBSrRltTV'^v^tOo ) 
icit-^:-Cx ? ixr v^ 

tZo 

[0 0 4 7] 

i^^±<OXy^z^ 

.tz2«.(Omm&mii^. EV'<0±®d*-^FBWx^^lt-C4^ 
{6J1--&4 tES^4Xx MieWfig1cK5^iimiSB®B*tifi4-*'' 
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1 Olon c mji)l±ic 1 1C± 

[0 0 4 81 S 
izxtui. 

wfBrapgtcs;^ifsi4iS[B^B*t«-d*jfiJ$nT^j 

iSB^B^i^BBlfejMSr, ^<OEg#gffi?S*76M 0 d y n/c 
mJ£)._hT% 

IZXt). R^|§attiiSB^B#Jf^Ol5D}«BB|6];&*i^— ttICffiix 
fzii<Ot^*)^ 3 >• b 7 ;^ h Cjh.^ 

[0 0 4 9] t*4s:^?|{c^':4'-?>R54lfmtt?eiB^B«a^ts 

^rami:^<'^rm.mfm^titz2^<r>'^mmmii^. sv' 

x ■? BB*$n. miB 

PB^^JcSSiif mi4jSB®B*t#7!>*jf ^ $ <tr * 

T**or, ttflB«^<7)^ b 7 ^ 
«riaOSr;fri--&?&<^1CL*C: fcICJ: o, a#Ttc^(b$ 

iti^tt^j:*). ^<omW:. ■7;W'^7'U^'^IEibB#lcis 
*t 1 § ;4*feS1CBS:S 

[0 0 5 0] f *:$:|6?gi:::6'3i'-?>g:54|jlS14ifi[B®B^^tl 
{zxtiii. 

sv^ 

P^|5g(c5;54g^mi4iKB^B*^«;i*Jf IS $ 

X$>or. t fe— 

mzm.^U^<OX^Ui:^i-i>^<OizLtz:: t icj: 0, 
m#?T 1C ? «b $■ U ± o T d' lb S54^ 

t ?E>i:S:54g|^ffiOt 
txi>i,m^B^^t<7)mmmmi}^m±Lx. luiBse# 
<73iiJK**SDa$tT-&-t t)5:l3> -7)U^-:/U 

i' :^mmi>ziiif^W}mmfr-<om<om^\^ ic a: # ^ 

[0 0 5 1 ] S7^c:il!:f6?giC:d'7i'-5S34S&®1±?S^«S^^ 
oig»:&ritcj:fLi^, ^<r>^mi,zmmm.^ii^mm^tLfz 

1--& J: dlBS^n. ltrlBP^I?^.lcS;^ifS14?KB®BWif;i-:6*Jt 
m^tix^j:i>m^Bmmuir-7}i'^zn'-y i' ^mmzx *) 
mw)-r i>m^Bmm^ff>mmiimx$,-:>x . #7i^-aco 

« L ^ p^ E pa t ^ a is&® 14 o 

figpL/'M 7;«.SEOB#PBmPa tTii'b^r* tot LfzZt 
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tci 0 > R?4if®14®B^B#Jf^OiiSB®B«‘^7J*m#Ttc^ ib 

srs 

i. ibli*^0P^0J15 1 § 5i*^IS ICBS# $ ix-J. t V> 0 
**^>-2)0 

[0 0 5 21 i/c:4:|&^lC:6'd'*S54^®14i0[B^B«^S 
^<r>^mizmmmmii*M^^*ifz 
2^<0^mmmi>*. £V'0±ffi**-5^KIiS«r^1trJ«HS] 
10 1 --&J;diB«^*t, miBPBW.1cR54ifSttj£Bl.M«-;6^Jf 
US‘tiT*-2)?SB®B»^S4--7;P'^7‘P7 *) 

mW}-t^WL^Bmw:^<Dmm:^mxi>^x. 

i> iajSbJ>T IC®T L fc t i . miB-7 

7 7. fg® tc i3 It * D -y b Ipi s- , tlrlBR^If Si^i^B^B 

i>Simx ossv's 

ar***t#0-5-txJ: 0 tft<-f--5>i 7 IcLtcitici 
0, «5fB®Si0[B®B*t^oes^^k1CJ: 0^4'-7"7'b'7i' 
J^fES&tci5V'Ti£;§^ajS:6*^+^tc*ort. 7i^-A 

g , 3 > b 7 X b oeTSrfPtIJ-C- i 
[0 0 5 31 i?t:$:^l01c*'*'*s;54SIS^?aB^B^^tf 
oigii:&ffitcj:tL(^, 

2 tiCOSH^»>K:6*, EV^<0±ffi*»-^PaPg«r^tfrtt(6] 
1- ^ J: -9 BB® ^ ix. «rlBPaK^JCS;54lf®tt?£B®B*t«-3!i*tf 
®?fxr>5:*vi5;B®B«^f5«r-7;l.'f-7'l-7 i'T.lgfiil'i 19 
igtti--&j£B®B*^tfO|gii):^S-ci>oT, iJIBR^if® 

ii^^m'it-r i iasbjiT ic-st l t § , tiriB-^ ;i/'^ f i^ 
30 7 ^^X|glitct3tt-2.^;^n -y bO®EEiKiStt^, ttllBS: 

S4g^mi4?eLB^B^^PPoiajs*«frfB«^#^* 5>*^S'fk-t- * ® 
j#i t ^(O-^fiX 

L i 1 1C J: 0 , «tlBm^«#B*tJ^oe®^<k1c X*)y 
;p ^ 7" U 7 X igffi) 1C ^ V' TP&ig^if Jg**7F+»1c -3 tj 

^ic, n>b7XbofiT 

[iaiSOffi#«r!ft?gi 

m 1 1 ^l&?^1c*')6'*R?4ifmigB^B»5^SO«l£ 

Sr 8lf ® S t* i> ^> o 

40 im2] i4:|Sg?1C3!>':4'*g;54l§«14i£B^B«^f§0-7;p 
■t-7'u^ ::^iEi&B$ici5it* o 't7mmW}W.s.i&.Mmx$> 

<5> o 

[ms] 1CJ:*S54I3IS14 ?£b®b*^ 

S|0-7;l/^7'U 7.|g®i^ic jslt* n ■9ffl|g|!)l|1E?gi1g 

MX$)^o 

[H4] 4=l§?goSJ&M4 1cJ;*K54K^14?gB®B«^ 
SI O Sg -t ;V O Sr -f it ta II T * * o 

[H51 :$:|§igo*SfeM5(Cj;*S:54lfmttiSB®B«^ 
go?g-t ;PO«fiS;=&^-r^ffiStaiil-cfc 
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